Interface shear strength behavior of marginal soils with geotextiles and geogrids by Khunt, Sagarkumar
 iv
SYNOPSIS 
 
 
SAGARKUMAR KHUNT 
Roll No. 17210089 (M.Tech) 
Civil Engineering 
Indian Institute of Technology Gandhinagar 
Gandhinagar-382355, INDIA 
 
 
Thesis Supervisor 
Dr. AJANTA SACHAN 
 
 
Month and Year of Submission 
July, 2019 
 
 
INTERFACE SHEAR STRENGTH BEHAVIOR OF MARGINAL SOIL WITH 
GEOTEXTILES AND GEOGRIDS 
 
Geosynthetics has been used to reinforce the soil for the past several years. The use of 
geosynthetics enhances the engineering performance of soil by resisting the forces at 
the interface through friction and interlocking. Thus, knowledge of the interface 
behavior between soil and geosynthetic is most important in the design and stability 
analysis of the soil-reinforced structure. Cohesionless soil, which has high frictional 
resistant and good drainage properties, is mostly used as backfill material in the soil-
reinforced structure. However, the use of cohesionless soil has been reduced due to 
economical problems. The use of locally available marginal soil as backfill material in 
soil-reinforced structure provides an economical and easy solution of cohesionless 
soil. The present study describes results of interface shear tests carried out on 
marginal soils with geosynthetics using large-scale direct shear apparatus. Five 
marginal soils: Palaj soil (SC), Red laterite (GC), Yellow laterite (SM), Fly ash, and 
Ennore sand-Kaolinite (SC) were tested with four geosynthetic: PR-30 non-woven 
geotextile, TFI-3300 woven geotextile, TGU-250 uniaxial geotextile and biaxial 
geogrid using large direct shear apparatus. The rigid wooden block was used in a 
 v
lower box of large direct shear apparatus while testing of geotextile to overcome the 
sagging of geotextile causing non-uniform stress distribution. In the case of geogrid, 
the lower box was filled with soil to allow interlocking of soil particles into the 
aperture of geogrid. In soil-geogrid interface testing, shearing was taking placed 
between soil to geogrids and soil-to-soil also. Where as in geotextile, shear resistance 
was developed due to skin friction between soil particles and geotextile surface. 
Hence, the interface shear strength of soil-geogrid interface was influenced by the 
grain size distribution of marginal soil. The volumetric response of soil-geosynthetic 
interface was influenced by the type of geosynthetic and type of soil. The coefficient 
of interaction was evaluated for each soil-geosynthetic interface to determine the 
mobilization of shear strength.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
